Siderophore-mediated iron handling is crucial for the virulence of Aspergillus fumigatus. Here we identified a new component of its siderophore metabolism, AFUA_3G03390, termed SidJ. The encoding gene is localized in a siderophore biosynthetic gene cluster that is conserved in a variety of fungi. During iron starvation, SidJ-deficiency resulted in decreased growth and increased intracellular accumulation of hydrolysis products of the siderophore fusarinine C. The implied role in siderophore hydrolysis is consistent with a putative esterase domain in SidJ, which now represents the first functionally characterized member of the DUF1749 (Domain of Unknown Function) protein family with members found exclusively in fungi and plants.
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The bioavailability of the essential nutrient iron is low and therefore fungi evolved various iron acquisition mechanisms including siderophore-mediated iron uptake (4, 5, 8) . The opportunistic fungal pathogen Aspergillus fumigatus produces four types of low-molecular-mass iron chelators, termed siderophores: it secrets fusarinine C (FSC) and triacetylfusarinine C (TAFC) for iron uptake and accumulates ferricrocin (FC) for hyphal and hydroxyferricrocin (HFC) for conidial iron distribution and storage (10, 12) . FSC consists of three N 3 and HFC is the hydroxylated FC (4) . Both extra-and intracellular siderophores have been shown to be crucial for virulence of A. fumigatus (9, 10) . Subsequent to chelation of iron and uptake, FSC and TAFC are hydrolyzed and the iron is transferred to the metabolism or to the intracellular siderophore FC for transport and storage of iron (2, 6) . The esterase EstB was shown to be involved in hydrolysis of TAFC, but not FSC, and consequently transfer of iron from TAFC to the metabolism and FC (6) . In contrast, intracellular processing of FSC has remained enigmatic so far. Here we report the characterization of the FSC esterase SidJ.
During iron sufficiency, siderophore production is repressed in A. fumigatus by the GATA transcription factor SreA (3). Genome-wide transcriptional profiling identified 49 SreA target genes, of which 13 have so far experimentally been proven to be involved in mechanisms for adaptation to iron starvation such as reductive iron assimilation, siderophore metabolism, and iron regulation (11) . (Table 1) .
Moreover, 400 µM BPS inhibited almost completely the growth of sidJ but not that of wt or sidJ c ( Fig. 1) . Notably, the ferrous iron-specific chelator BPS inhibits the reductive iron assimilation and renders the siderophore system the only functional high-affinity iron uptake system in A. fumigatus (9) . Interestingly, these differences were less dramatic when the growth was scored with colonies arising from 10 3 conidia as usually used in radial growth assays (data not shown). The sidJ conidia (Fig. 2B) . Nevertheless, both the in vivo and in vitro results also indicated that A. fumigatus is able to hydrolyze FSC into the very same degradation products independent of SidJ, although with less efficiency.
The role of SidJ in hydrolysis of the ester bonds of ferri-FSC is perfectly consistent with the fact that a computational protein pattern scan (http://prosite.expasy.org/) revealed that amino acid residues 116-125, IVLMGHSTGS, perfectly match the consensus motif for a putative lipase/esterase domain with serine as active site (prosite domain PS00120),
[LIV]-{KG}-[LIVFY]-[LIVMST]-G-[HYWV]-S-{YAG}-G-[GSTAC]
, which is conserved in fungal SidJ orthologs (Fig. S4 ) and plant DUF1749 members (Fig. S5) . However, it is not clear whether all DUF1749A members have the same substrate specificity.
Using the same experimental setup, sidJ displayed wt-like degradation of ferri-TAFC (data not shown). Previously EstB was shown to hydrolyze exclusively ferri-TAFC but not ferri-FSC (6).
Taken together, these data suggest high specificity of the enzymes involved in siderophore degradation. Moreover, SidJ represents the first functionally characterized member of the DUF1749
(Domain of Unknown Function) protein family with members found in fungi and plants. on September 29, 2017 by guest 
